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TROPICS & 
GLOBAL CLIMATE

Learning objectives:

• Define the tropics geographically

• Describe the variety of ecosystems that occur in the tropics

• Describe how climate differs in the tropics versus temperate zone

• Explain why seasons occur 

• Describe air circulation patterns in the tropics that drive global climate

• Explain El Niño and its likely effects on coastal climate

Question

What are “the tropics”?

Tropic of Cancer - 23’ 27° N

Tropic of Capricorn – 23’ 27° SNeotropics Paleotropics

Wallace’s 
line

Definition of the Tropics

45% of the world’s population – and rising!  Many in poverty.

Source: NOAA

Tropical Climate

Higher insolation
Higher average temperatures
Higher average rainfall

constant daylength

no temperature seasonality

diurnal ΔT > annual ΔT

Tropics vs. Temperate
Zone

Question

What are seasons and what causes them?
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DAYLENGTH & SEASONS

March 21
Spring equinox

Noon sun over equator

June 21
Summer solstice

Noon sun over Tropic of 
Cancer

December 21
Winter solstice

Noon sun over Tropic of 
Capricorn

September 21
Fall equinox

Noon sun over equator

EQUATOR Hadley cells
(convection)

Intertropical Convergence 
Zone (ITCZ)

(where trade winds 
converge)

Equatorial Low 
Pressure Belt

(zone of maximum 
heating)

LATITUDE OF MAXIMUM INSOLATION

Month

ITCZ & RAINFALL SEASONALITY

• 2 rainy seasons near 
Equator

• 1 rainy season near the 
two Tropics

Convection clouds form over the Peruvian Amazon.

ITCZ is at LATITUDE OF MAX. HEATING

• Equatorial rainforest =  no true dry season 
(high convection, trade winds (Walker cells), 
and local cycling interact)

Actual Position of ITCZ

Due to differential heating of land and water

Mean position of ITCZ is north of equator



Global Climate and the Tropics Ceiba Foundation

Dr. Joe Meisel 3

ITCZ & RAINFALL SEASONALITY Biomes of the World

Northeast 
Trades

Southeast 
Trades

ITCZ

Subtropical 
Westerlies

Subtropical 
Westerlies

THE TRADE WINDS

set up by the coriolis force

VIDEO:  Coriolis Effect
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THE INTERTROPICAL CONVERGENCE ZONE TRADE WINDS & THE MAJOR OCEAN GYRES

Humboldt current

Gulf Stream

Which side of an ocean basin has warmer  water?
Which side of a continent has less rain?

THOUGHT QUESTION:  HOW DOES OCEAN TEMP 
AFFECT CLIMATE ON ADJACENT LANDS?

Annual Precipitation

dry

wet

“Rainshadow”

LOCAL/REGIONAL WEATHER
OROGRAPHIC LIFT

Adiabatic Lapse Rate:

LOCAL/REGIONAL WEATHER
OROGRAPHIC LIFT

Adiabatic Lapse Rate: Temp.  ~6C every 1000 m 
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Massenerhebung Effect
“Mass lifting” effect of large mountains

Vegetation zones extend higher in Andes than on Galapagos or Hawaii

Large mountains retain heat; rising air cools more slowly

DAYTIME – SEA BREEZE

NIGHTTIME – LAND  BREEZE

LOCAL/REGIONAL CLIMATE:
Differential Heating of Land and Water

• differential heating of land and water

• low pressure zones form over large land masses

• “Pulls” ITCZ away from perfect concordance with 
max. insolation

• Cause of summer monsoons in Asia

It gets complicated…

Actual Position of ITCZ

EL NIÑO SOUTHERN OSCILLATION
(ENSO)

NORMAL YEAR 
Strong Trade winds 
push warm water west

EL NIÑO YEAR 
Weak Trade winds, 
warm water spreads 
east

HOW WILL EL NIÑO CHANGE THE WEATHER IN COASTAL LAND AREAS?

Periodic relaxation of the Trade Winds

EL NIÑO -- GALAPAGOS EFFECTS

1997 / 98 El Niño

1999 / 2000 Normal


